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CALIBRATION WAFER AND KIT 

FIELD OF THE INVENTION 

The present invention relates to CMP (chemical mechani 
cal planariZation) apparatus for polishing or planariZing 
semiconductor Wafer substrates in the fabrication of semi 
conductor integrated circuits. More particularly, the present 
invention relates to a calibration Wafer for calibrating a robot 
blade to properly transfer Wafers from a loadlock chamber of 
a CMP apparatus or from an input shuttle of a post-CMP Wet 
cleaning tank, and to a calibration kit for CMP head sWeep 
and HCLU hand-off position calibration. 

BACKGROUND OF THE INVENTION 

In the fabrication of semiconductor devices from a silicon 
Wafer, a variety of semiconductor processing equipment and 
tools are utiliZed. One of these processing tools is used for 
polishing thin, ?at semiconductor Wafers to obtain a pla 
nariZed surface. A planariZed surface is highly desirable on 
a shadoW trench isolation (STI) layer, inter-layer dielectric 
(ILD) or on an inter-metal dielectric (IMD) layer, Which are 
frequently used in memory devices. The planariZation pro 
cess is important since it enables the subsequent use of a 
high-resolution lithographic process to fabricate the neXt 
level circuit. The accuracy of a high resolution lithographic 
process can be achieved only When the process is carried out 
on a substantially flat surface. The planarization process is 
therefore an important processing step in the fabrication of 
semiconductor devices. 

A global planariZation process can be carried out by a 
technique knoWn as chemical mechanical polishing, or 
CMP. The process has been Widely used on ILD or IMD 
layers in fabricating modern semiconductor devices. A CMP 
process is performed by using a rotating platen in combi 
nation With a pneumatically-actuated polishing head. The 
process is used primarily for polishing the front surface or 
the device surface of a semiconductor Wafer for achieving 
planariZation and for preparation of the neXt level process 
ing. A Wafer is frequently planariZed one or more times 
during a fabrication process in order for the top surface of 
the Wafer to be as ?at as possible. AWafer can be polished 
in a CMP apparatus by being placed on a carrier and pressed 
face doWn on a polishing pad covered With a slurry of 
colloidal silica or aluminum. 

A polishing pad used on a rotating platen is typically 
constructed in tWo layers overlying a platen, With a resilient 
layer as an outer layer of the pad. The layers are typically 
made of a polymeric material such as polyurethane and may 
include a ?ller for controlling the dimensional stability of 
the layers. A polishing pad is typically made several times 
the diameter of a Water in a conventional rotary CMP, While 
the Wafer is kept off-center on the pad in order to prevent 
polishing of a non-planar surface onto the Wafer. The Wafer 
itself is also rotated during the polishing process to prevent 
polishing of a tapered pro?le onto the Wafer surface. The 
aXis of rotation of the Wafer and the aXis of rotation of the 
pad are deliberately not collinear; hoWever, the tWo aXes 
must be parallel. It is knoWn that uniformity in Wafer 
polishing by a CMP process is a function of pressure, 
velocity and concentration of the slurry used. 
A CMP process is frequently used in the planariZation of 

an ILD or IMD layer on a semiconductor device. Such layers 
are typically formed of a dielectric material. Amost popular 
dielectric material for such usage is silicon oxide. In a 
process for polishing a dielectric layer, the goal is to remove 
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2 
typography and yet maintain good uniformity across the 
entire Wafer. The amount of the dielectric material removed 
is normally betWeen about 5000 A and about 10,000 A. The 
uniformity requirement for ILD or IMD polishing is very 
stringent since non-uniform dielectric ?lms lead to poor 
lithography and resulting WindoW-etching or plug-formation 
dif?culties. The CMP process has also been applied to 
polishing metals, for instance, in tungsten plug formation 
and in embedded structures. A metal polishing process 
involves a polishing chemistry that is signi?cantly different 
than that required for oXide polishing. 

Important components used in CMP processes include an 
automated rotating polishing platen and a Wafer holder, 
Which both eXert a pressure on the Wafer and rotate the Wafer 
independently of the platen. The polishing or removal of 
surface layers is accomplished by a polishing slurry con 
sisting mainly of colloidal silica suspended in deioniXed 
Water or KOH solution. The slurry is frequently fed by an 
automatic slurry feeding system in order to ensure uniform 
Wetting of the polishing pad and proper delivery and recov 
ery of the slurry. For a high-volume Wafer fabrication 
process, automated Wafer loading/unloading and a cassette 
handler are also included in a CMP apparatus. 

As the name implies, a CMP process eXecutes a micro 
scopic action of polishing by both chemical and mechanical 
means. While the eXact mechanism for material removal of 
an oXide layer is not knoWn, it is hypothesiZed that the 
surface layer of silicon oXide is removed by a series of 
chemical reactions Which involve the formation of hydrogen 
bonds With the oXide surface of both the Wafer and the slurry 
particles in a hydrogenation reaction; the formation of 
hydrogen bonds betWeen the Wafer and the slurry; the 
formation of molecular bonds betWeen the Wafer and the 
slurry; and ?nally, the breaking of the oXide bond With the 
Wafer or the slurry surface When the slurry particle moves 
aWay from the Wafer surface. It is generally recogniZed that 
the CMP polishing process is not a mechanical abrasion 
process of slurry against a Wafer surface. 

While the CMP process provides a number of advantages 
over the traditional mechanical abrasion type polishing 
process, a serious draWback for the CMP process is the 
dif?culty in controlling polishing rates at different locations 
on a Wafer surface. Since the polishing rate applied to a 
Wafer surface is generally proportional to the relative rota 
tional velocity of the polishing pad, the polishing rate at a 
speci?c point on the Wafer surface depends on the distance 
from the aXis of rotation. In other Words, the polishing rate 
obtained at the edge portion of the Wafer that is closest to the 
rotational aXis of the polishing pad is less than the polishing 
rate obtained at the opposite edge of the Wafer. Even though 
this is compensated for by rotating the Wafer surface during 
the polishing process such that a uniform average polishing 
rate can be obtained, the Wafer surface, in general, is 
eXposed to a variable polishing rate during the CMP process. 

Recently, a chemical mechanical polishing method has 
been developed in Which the polishing pad is not moved in 
a rotational manner but instead, in a linear manner. It is 
therefore named as a linear chemical mechanical polishing 
process, in Which a polishing pad is moved in a linear 
manner in relation to a rotating Wafer surface. The linear 
polishing method affords a more uniform polishing rate 
across a Wafer surface throughout a planariZation process for 
the removal of a ?lm layer from the surface of a Wafer. One 
added advantage of the linear CMP system is the simpler 
construction of the apparatus, and this not only reduces the 
cost of the apparatus but also reduces the ?oor space 
required in a clean room environment. 
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A typical conventional CMP apparatus 90 is shown in 
FIG. 1 and includes a base 100; polishing pads 210a, 210b, 
and 2106 provided on the base 100; a head clean load/unload 
(HCLU) station 360 Which includes a load cup 300 for the 
loading and unloading of Wafers (not shoWn) onto and from, 
respectively, the polishing pads; and a head rotation unit 400 
having multiple polishing pads 410a, 410b, 410c and 410d 
for holding and ?xedly rotating the Wafers on the polishing 
pads. 

The three polishing pads 210a, 210b and 210C facilitate 
simultaneous processing of multiple Wafers in a short time. 
Each of the polishing pads is mounted on a rotatable 
carousel (not shoWn). Pad conditioners 211a, 211b and 2116 
are typically provided on the base 100 and can be sWept over 
the respective polishing pads for conditioning of the polish 
ing pads. Slurry supply arms 212a, 212b and 2126 are 
further provided on the base 100 for supplying slurry to the 
surfaces of the respective polishing pads. 

The polishing heads 410a, 410b, 4106 and 410d of the 
head rotation unit 400 are mounted on respective rotation 
shafts 420a, 420b, 4206, and 420d Which are rotated by a 
driving mechanism (not shoWn) inside the frame 401 of the 
head rotation unit 400. The polishing heads hold respective 
Wafers (not shoWn) and press the Wafers against the top 
surfaces of the respective polishing pads 210a, 210b and 
2106. In this manner, material layers are removed from the 
respective Wafers. The head rotation unit 400 is supported on 
the base 100 by a rotary bearing 402 during the CMP 
process. 

The load cup 300 includes a pedestal support column 312 
that supports a circular pedestal 310 on Which the Wafers are 
placed for loading of the Wafers onto the polishing pads 
210a, 210b and 210C, and unloading of the Wafers from the 
polishing pads. Apedestal ?lm 313 is typically provided on 
the upper surface of the pedestal 310 for contacting the 
patterned surface (the surface on Which IC devices are 
fabricated) of each Wafer. 

Fluid openings 314 extend through the pedestal 310 and 
pedestal ?lm 313. The bottom surfaces of the polishing 
heads 410a, 410b, 410c and 410a' and the top surface of the 
pedestal ?lm 313 are Washed at the load cup 300 by the 
ejection of Washing ?uid through the ?uid openings 314. 

Each Wafer is loaded by a transfer robot (not shoWn) from 
a loadlock chamber (not shoWn), onto the load cup 300. The 
transfer robot includes a robot blade that is inserted into the 
loadlock chamber and lifts each Wafer individually from the 
loadlock chamber and places the Wafer to the pedestal 310 
of the load cup 300. Before the Wafer transfer procedure, the 
robot blade must be calibrated to contact the Wafer in the 
loadlock chamber in order to correctly lift the Wafer from the 
loadlock chamber. This calibration procedure is typically 
labor-intensive and requires a long time to complete. 
Accordingly, a novel device and procedure is needed for 
expeditiously calibrating a robot blade for proper alignment 
of the blade With respect to a Wafer in a loadlock chamber. 

After it is loaded onto the pedestal 310, the Wafer is 
loaded from the pedestal 310 onto one of the polishing heads 
410a-410a' on the head rotation unit 400. The polishing head 
must be properly aligned With the Wafer in order to facilitate 
proper loading of the Wafer onto the polishing head. This 
alignment procedure is labor-intensive and requires much 
trial-and-error. Accordingly, a novel calibration device and 
procedure is needed to expeditiously calibrate a polishing 
head on a head rotation unit of a CMP apparatus to align the 
polishing head With respect to a Wafer on a load cup. 

An object of the present invention is to provide a novel 
device for calibrating a transfer robot blade for proper 
alignment of the blade With respect to a Wafer in a loadlock 
chamber. 
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4 
Another object of the present invention is to provide a 

novel calibration Wafer to facilitate proper positional and 
planar alignment of a transfer robot blade With respect to a 
Wafers in a loadlock chamber. 

Still another object of the present invention is to provide 
a novel calibration kit for calibrating alignment of a polish 
ing head on a head rotation unit of a CMP apparatus With 
respect to a Wafer on a load cup of the apparatus. 

Yet another object of the present invention is to provide a 
novel calibration kit Which includes a cooperating calibra 
tion plate and base plate to calibrate alignment of a polishing 
head With respect to a Wafer. 

A still further object of the present invention is to provide 
a novel calibration kit Which is suitable for performing 
HCLU (Head Clean Load/Unload) hand-off position cali 
bration. 

SUMMARY OF THE INVENTION 

In accordance With these and other objects and 
advantages, the present invention is generally directed to a 
novel calibration Wafer Which is suitable for calibrating 
alignment of a transfer robot blade With respect to Wafers in 
a loadlock chamber. The calibration Wafer includes a circu 
lar Wafer body on Which is provided a pair of spaced-apart 
blade alignment lines. The Wafer is placed in the loadlock 
chamber, and the shoulder angle of the blade is adjusted to 
align the lateral edges of the blade With the blade alignment 
lines. The Wrist angle of the blade is adjusted to align the 
plane of the blade With the plane of the calibration Wafer. 
The Z-axis position of the blade is adjusted to properly 
position the blade for engaging and then lifting each Wafer 
from the loadlock chamber. The calibration Wafer is also 
suitable for calibrating alignment of a transfer robot blade 
With respect to Wafers in an input shuttle of a Wet cleaning 
tank. 
The present invention is further directed to a calibration 

kit Which is suitable for calibrating the alignment of a 
polishing head on a CMP apparatus With respect to a Wafer 
on a load cup pedestal at an HCLU station of the apparatus 
to properly load the Wafer on the polishing head. The 
calibration kit includes a base plate Which is placed on the 
pedestal and a calibration plate Which is placed on the base 
plate. Acolored circle is provided on the upper surface of the 
calibration plate. The head rotation unit on Which the 
polishing heads are mounted is rotated to sequentially locate 
each polishing head to a position directly over the calibra 
tion plate. Each polishing head is calibrated to align With the 
colored circle, at Which point the polishing head is correctly 
calibrated for proper loading of a Wafer from the load cup 
pedestal onto the polishing head. The calibration kit is also 
suitable for performing HCLU hand-off position calibration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood, by Way of 
example, With reference to the accompanying draWings, in 
Which: 

FIG. 1 is a perspective vieW of a typical conventional 
chemical mechanical polishing apparatus for the successive 
polishing of Wafers; 

FIG. 1A is a top perspective vieW, partially in section, of 
a conventional pedestal assembly of the CMP apparatus of 
FIG. 1; 

FIG. 2 is a top vieW of a calibration Wafer according to the 
present invention; 

FIG. 3 is a top vieW of a loadlock chamber of a conven 
tional Mirra Mesa CMP apparatus, With the calibration 
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Wafer of FIG. 2 placed in the loadlock chamber, illustrating 
adjustment of a shoulder angle of a transfer robot blade in 
use of the calibration Wafer; 

FIG. 4 is a top vieW of the CMP apparatus loadlock 
chamber of FIG. 3, illustrating insertion of the transfer robot 
blade into the loadlock chamber after proper adjustment of 
the shoulder angle; 

FIG. 5 is a side vieW of the calibration Wafer and the 
transfer robot blade, illustrating adjustment of a Wrist angle 
of the transfer robot blade in use of the calibration Wafer; 

FIG. 6 is a side vieW of the calibration Wafer and the 
transfer robot blade, illustrating adjustment of the robot 
blade along the Z-aXis in use of the calibration Wafer; 

FIG. 7 is a flow diagram illustrating a typical How of 
calibration steps: in use of the calibration Wafer; 

FIG. 8 is a side vieW of an input shuttle of a Wet cleaning 
tank, With the calibration Wafer of FIG. 2 placed in the input 
shuttle, illustrating insertion of a transfer robot blade into the 
input shuttle after proper adjustment of the blade With 
respect to the Wafer; 

FIG. 9 is a side vieW of the transfer robot blade and the 
Wafer of FIG. 8, illustrating movement of the blade along the 
X-aXis to contact the Wafer; 

FIG. 10 is a top vieW of a base plate component of a 
calibration kit of the present invention; 

FIG. 10a is a cross-section of the base plate of FIG. 10; 
FIG. 11 is a top vieW of a calibration plate component of 

the calibration kit; 
FIG. 11A is a cross-sectional vieW of the calibration plate 

of FIG. 11; 
FIG. 12A is a schematic vieW of a load cup on an HCLU 

station of a CMP apparatus, With the base plate of the 
calibration kit placed on the pedestal of the load cup; 

FIG. 12B is a schematic vieW of the load cup of FIG. 12a, 
With the calibration plate placed on the base plate; 

FIG. 12C is a schematic vieW of the load cup, illustrating 
movement of the calibration plate into contact With the 
polishing head by upWard extension of the pedestal; 

FIG. 12D is a top vieW of a CMP polishing head and the 
calibration plate of the calibration kit, illustrating alignment 
of the left and right sides of the polishing head With the 
calibration plate; 

FIG. 12E is a schematic vieW of the load cup, illustrating 
movement of the calibration plate into contact With the 
polishing head; 

FIG. 12F is a top vieW of a CMP polishing head, illus 
trating alignment of the front and rear sides of the polishing 
head With the calibration plate; and 

FIG. 13 is a schematic vieW of a load cup, illustrating use 
of the base plate and calibration plate in performing an 
HCLU hand-off position calibration. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring initially to FIGS. 2—7, a calibration Wafer 10 of 
the present invention is used to calibrate alignment of a 
transfer robot blade 28 With respect to Wafers (not shoWn) in 
a loadlock chamber 24 of a Mirra Mesa CMP apparatus, as 
hereinafter described, although the calibration Wafer 10 may 
be applicable to apparatus other than a Mirra Mesa CMP 
apparatus. The transfer robot blade 28 has an elongated, 
rectangular con?guration and includes lateral edges 29 and 
a front edge 30. The transfer robot blade 28 is used to 
transfer the Wafers from the loadlock chamber 24 to a load 
cup (not shoWn) on the CMP apparatus. 
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As shoWn in FIG. 3, the CMP loadlock chamber 24 

typically includes a chamber Wall 25 having a blade slot 26 
through Which the robot blade 28 is inserted to engage and 
lift each Wafer from the loadlock chamber 25, as is knoWn 
by those skilled in the art. A stop Wall 27 is included in the 
loadlock chamber 24 to engage and stop forWard movement 
of the robot blade 28 When the robot blade 28 is properly 
positioned for engaging and lifting the Wafers from the CMP 
loadlock chamber 24. 

As shoWn in FIG. 2, the calibration Wafer 10 includes a 
Wafer body 12 Which may be a transparent material such as 
PLEXIGLASS (trademark) or an opaque material such as 
polycarbonate. The Wafer body 12 has a Width 13 of 
typically 200 mm and a thickness of typically about 0.5 mm. 
A scale mark 14 is painted or otherWise provided on the 
upper surface 12a of the Wafer body 12. The scale mark 14 
includes a pair of spaced-apart, parallel lateral scale lines 16 
Which eXtend from the edge of the Wafer body 12 and are 
connected by a stop Wall line 17. 

The lateral scale lines 16 are spaced from each other by 
a scale mark Width 15 of typically about 72 mm. Each of the 
lateral scale lines 16 and the stop Wall line 17 has a scale line 
thickness 18 of typically about 5 mm. Each of the lateral 
scale lines 16 has a scale line length 19 of typically about 
125 mm. 

A pair of parallel, elongated blade alignment lines 20 is 
painted or otherWise provided on the upper surface 12a of 
the Wafer body 12, betWeen the lateral scale lines 16. The 
blade alignment lines 20 are separated from each other by a 
line spacing 21 of typically about 70 mm. The line spacing 
21 of 70 mm betWeen the blade alignment lines 20 corre 
sponds to the Width, or the distance betWeen the lateral edges 
29, of the transfer robot blade 28. 

In use of the calibration Wafer 12 to calibrate alignment of 
the transfer robot blade 28 With respect to Wafers (not 
shoWn) to be transferred from the loadlock chamber 24 to an 
HCLU station (not shoWn) of the CMP apparatus, the 
calibration Wafer 10 is initially placed on the loadlock 
chamber 24, as shoWn in FIG. 3 and indicated in step S1 of 
the flow diagram of FIG. 7. The robot blade 28 is then 
moved along the X-aXis 36 toWard the loadlock chamber 24, 
as indicated in step S2. NeXt, as indicated in step S3, the 
robot blade shoulder angle 32 is adjusted to align the lateral 
edges 29 of the robot blade 28 in parallel relationship With 
respect to the respective blade alignment lines 20 on the 
calibration Wafer 10. 

After the lateral edges 29 of the robot blade 28 have been 
properly aligned With the blade alignment lines 20, the robot 
blade 28 is then moved forWard, along the X-aXis 36, as 
indicated in step S4, to insert the robot blade 28 into the 
loadlock chamber 24 through the blade slot 26, until the 
front edge 30 of the robot blade 28 contacts the stop Wall 27, 
as shoWn in FIG. 4. The lateral scale lines 16 of the scale 
mark 14 indicate the approximate distance betWeen the front 
edge 30 of the robot blade 28 and the stop Wall 27. NeXt, as 
indicated in step S5 and illustrated in FIG. 5, the robot Wrist 
angle 34 is adjusted until the plane of the robot blade 28 
parallels the plane of the calibration Wafer 10. As indicated 
in step S6, the robot blade 28 is then moved rearWardly 
along the X-aXis 36 to remove the robot blade 28 from the 
loadlock chamber 24. 

Finally, as indicated in step S7 and shoWn in FIG. 6, the 
robot blade 28 is adjusted With respect to the calibration 
Wafer 10 along the Z-aXis 38 to properly position the robot 
blade 28 for engaging and lifting actual Wafers from the 
loadlock chamber 24. The robot blade 28 is thus properly 



US 6,914,337 B2 
7 

calibrated for transferring actual Wafers from the loadlock 
chamber 24 to the load cup (not shown) on the CMP 
apparatus. The calibration Wafer 10 is removed from the 
loadlock chamber 24 prior to operation of the robot blade 28. 

Referring next to FIGS. 8 and 9, the calibration Wafer 10 
can be used to calibrate the alignment position of a transfer 
robot blade 43 With respect to Wafers (not shoWn) in an input 
shuttle 40 of a Wet cleaning tank (not shoWn) for transfer of 
the Wafers into and from the input shuttle 40. The robot 
blade 43 is typically elongated and rectangular and has a pair 
of lateral edges 44 and a bottom edge 45. The input shuttle 
40 typically includes a base 41 Which receives the Wafers. A 
stop Wall 42 is provided in the input shuttle 40 to block 
further doWnWard movement of the robot blade 43 along the 
Z-axis 47 during the Wafer-transfer process. 

In application, the calibration Wafer 10 is placed in the 
input shuttle 40. The robot blade 43 is then moved doWn 
Wardly along the Z-axis 47, toWard the input shuttle 4.0. 
Next, the robot shoulder angle is adjusted until the lateral 
edges 44 of the robot blade 43 are parallel to the respective 
blade alignment lines 20 on the calibration Wafer 10. The 
robot blade 43 is then moved doWnWardly along the Z-axis 
47 until the bottom edge 45 contacts the stop Wall 42, after 
Which the robot Wrist angle is adjusted until the plane of the 
robot blade 43 parallels the plane of the calibration Wafer 10. 

Calibration is completed by ?rst raising the robot blade 43 
along the Z-axis 47, to clear the calibration Wafer 10, and 
then adjusting the transfer robot blade 43 along the X-axis 
49 to properly place the robot blade 43 in the pick-up 
position for engaging and transferring Wafers from the input 
shuttle 40. After calibration, the calibration Wafer 10 is 
removed from the input shuttle 40. 

Referring next to FIGS. 10—12F, a calibration kit 52 (FIG. 
12B) of the present invention includes a base plate 53 and a 
calibration plate 60. The calibration kit 52 is used to 
calibrate the alignment of a polishing head 70 of an HCLU 
(Head Clean Load/Unload) station 66 of a CMP apparatus, 
such as a Mirra Mesa CMP apparatus. The HCLU station 66 
includes a load cup 67 in Which is mounted a vertically 
adjustable pedestal 68 provided on the upper end of a 
pedestal shaft 69. The polishing head 70 is typically one of 
multiple polishing heads mounted on a head rotation unit 
(not shoWn) above the CMP apparatus. While the head 
rotation unit can be rotated to position any of the multiple 
polishing heads 70 above the HCLU station 66, the align 
ment of each polishing head 70 With respect to the pedestal 
68 must be calibrated for proper loading of a Wafer (not 
shoWn) from the pedestal 68 onto the polishing head 70. 

As shoWn in FIGS. 10 and 10A, the base plate 53 of the 
calibration kit 52 includes a circular body 54 having an 
upWard-standing rim 55. A nipple 56, having a nipple 
opening 57, extends upWardly from the center of the body 
54. As shoWn in FIG. 10, the nipple 56 has a nipple diameter 
74 of typically about 20 mm; the base plate body 54 has a 
body diameter 76 of typically about 186 mm; and the rim 55 
has a rim diameter 78 of typically about 203 mm. As shoWn 
in FIG. 10A, the rim 55 has a rim height 86 of typically 
about 12 mm, and the base plate body 54 has a body 
thickness 88 of typically about 5 mm. 

As shoWn in FIGS. 11 and 11A, the calibration plate 60 of 
the calibration kit 52 includes a body 61 having a body 
diameter 84 of typically about 260 mm. Aplate extension 62, 
having an extension diameter 80 of typically about 20 mm, 
extends doWnWardly from the bottom surface 65 of the body 
61. A calibration circle 63 is painted or otherWise provided 
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on the upper surface 64 of the plate body 61. Preferably, the 
calibration circle 63 has the same diameter as that of the 
polishing head 70. In a preferred embodiment, the calibra 
tion circle 63 has a circle diameter 82 of typically about 248 
mm. As shoWn in FIG. 11A, the plate extension 62 has an 
extension height 90 of typically about 12 mm. The plate 
body 61 has a body thickness 92 of typically about 3 mm. 

As illustrated in FIGS. 12A—12F, each polishing head 70 
of the CMP apparatus is calibrated for alignment With the 
pedestal 68 of the HCLU station 66, as folloWs. First, as 
shoWn in FIG. 12A, the base plate 53 is placed on the 
pedestal 68, With the nipple 56 extending upWardly. Next, as 
shoWn in FIG. 12B, the calibration plate 60 is loWered in 
place onto the base plate 53 by inserting the plate extension 
62 doWnWardly into the nipple opening 57 of the nipple 56 
on the base plate 53. 

After the calibration plate 60 is placed on the base plate 
53, cross-homing steps are performed and the ?rst polishing 
head 70 to be calibrated is moved to the load cup position. 
As shoWn in FIG. 12C, the pedestal 68 may be raised to 
determine Whether the left and right sides of the polishing 
head 70 are aligned With the calibration circle 63 on the 
calibration plate 60. If not, then the cross home angle of the 
polishing head 70 is adjusted or corrected until the left and 
right sides of the polishing head 70 are aligned With the 
calibration circle 63, as shoWn in FIG. 12D. 

Next, a determination is made as to Whether the front and 
rear sides of the polishing head 70 are aligned With the 
calibration circle 63 on the calibration plate 60. If not, then 
the sWeep home position of the polishing head 70 is cor 
rected until the front and rear sides of the polishing head are 
aligned With the calibration circle 63, as shoWn in FIG. 12F. 
This completes alignment calibration of the ?rst polishing 
head 70. The pedestal 68 is loWered, the calibration plate 60 
is removed from the base plate 53, and the base plate 53 is 
removed from the pedestal 68. Accordingly, the ?rst polish 
ing head 70 is properly positioned for subsequent loading of 
a Wafer (not shoWn) from the pedestal 68 onto the polishing 
head 70, in operation of the CMP apparatus. The same 
procedure is then folloWed to calibrate the second, third and 
fourth polishing heads 70 on the head rotation unit (not 
shoWn). 

Referring next to FIG. 13, by use of the base plate 53 of 
the calibration kit 52, the HCLU hand-off position can be 
calibrated, as folloWs. First, the pedestal 68 is raised and 
then the base plate 53 is placed on the pedestal 68. Next, the 
Robot EC constant (HCLU transfer: pick up/drop off/enter/ 
leave Z position) is noted, and the Z-axis positions are 
modi?ed to avoid striking of the transfer robot blade (not 
shoWn) against the polishing head 70 and the base plate 53. 
The transfer robot (not shoWn) then transfers a Wafer 72 
from a Wafer cassette (not shoWn) onto the base plate 53, as 
shoWn in FIG. 13. The position of the Wafer 72 is measured 
against the base plate 53 to determine Whether the HCLU 
hand-off position is correct. If incorrect, then the correct 
X-axis position and shoulder angle are used to repeat the 
transfer procedure until the Wafer 72 is correctly centered on 
the base plate 53. Calibration is completed by adjusting the 
robot blade to the correct Z-axis position for proper opera 
tion. 

While the preferred embodiments of the invention have 
been described above, it Will be recogniZed and understood 
that various modi?cations can be made in the invention and 
the appended claims are intended to cover all such modi? 
cations Which may fall Within the spirit and scope of the 
invention. 
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What is claimed is: 
1. A calibration Wafer for calibrating alignment of a 

transfer robot blade, comprising: 
a Wafer body; and 

a pair of parallel, spaced-apart blade alignment lines 
provided on said Wafer body for aligning the transfer 
robot blade With the Wafer body. 

2. The calibration Wafer of claim 1 Wherein said Wafer 
body comprises a translucent material. 

3. The calibration Wafer of claim 1 further comprising a 
scale mark provided on said Wafer body. 

4. The calibration Wafer of claim 3 Wherein said Wafer 
body comprises a translucent material. 

5. The calibration Wafer of claim 1 Wherein said Wafer 
body comprises an opaque material. 

6. The calibration Wafer of claim 5 further comprising a 
scale mark provided on said Wafer body. 

7. The calibration Wafer of claim 3 Wherein said scale 
mark comprises a pair of lateral scale lines extending 
adjacent to said pair of blade alignment lines, respectively, 
and a stop Wall line connecting said pair of lateral scale lines. 

8. The calibration Wafer of claim 7 Wherein said Wafer 
body comprises a translucent material. 

9. The calibration Wafer of claim 7 Wherein said Wafer 
body comprises an opaque material. 

10. A calibration kit for calibrating alignment of a pol 
ishing head With a pedestal, comprising: 

a base plate for placement on the pedestal; 
a calibration plate for placement on said base plate, said 

base plate comprises a base plate body and a nipple 
having a nipple opening extending from said base plate 
body for engaging said calibration plate; and 

a calibration circle provided on said calibration plate for 
aligning the polishing head With the pedestal. 
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11. The calibration kit of claim 10 Wherein said calibra 

tion plate comprises calibration plate body having an upper 
surface, a bottom surface and a plate extension extending 
from said bottom surface for engaging said base plate, and 
Wherein said calibration circle is provided on said upper 
surface. 

12. The calibration kit of claim 10 Wherein said calibra 
tion circle has a diameter of about 248 mm. 

13. The calibration kit of claim 12 Wherein said calibra 
tion plate comprises calibration plate body having an upper 
surface, a bottom surface and a plate extension extending 
from said bottom surface for engaging said base plate, and 
Wherein said calibration circle is provided on said upper 
surface. 

14. A calibration kit for calibrating alignment of a pol 
ishing head having a head diameter With a pedestal, com 
prising: 

a base plate for placement on the pedestal; 
a calibration plate for placement on said base plate, said 

base plate comprises a base plate body and a nipple 
having a nipple opening extending from said base plate 
body for engaging said calibration plate; and 

a calibration circle provided on said calibration plate for 
aligning the polishing head With the pedestal, said 
calibration circle having a circle diameter substantially 
equal to the head diameter of the polishing head. 

15. The calibration kit of claim 14 Wherein said calibra 
tion plate comprises calibration plate body having an upper 
surface, a bottom surface and a plate extension extending 
from said bottom surface for insertion in said nipple opening 
of said base plate, and Wherein said calibration circle is 
provided on said upper surface. 

* * * * * 


